Objective. A derivative of this larger study, the present study utilized the household data collected to assess differences in food security status among orphan households with the aim of helping food security programmers focus resources on the households most affected.
Introduction
In Malawi, it was estimated in 2004 (around the time of this study) that 14% of prime-age adults were living with HIV and close to 50% of households in vulnerable communities cared for at least one orphan [1] . As the epidemic intensified, concerns over the impacts of HIV/AIDS on household livelihoods and food security status increased. HIV, often contracted early in adulthood, sickens and kills a disproportionate number of young adults, who are often caretakers or wage earners. This cripples household livelihoods, leaves numerous children orphaned, and forces communities to cope with both lost productivity and increased dependency in the form of vulnerable, and commonly HIV-positive, orphans.
Many studies from throughout Africa have documented the impact of AIDS mortality and orphanhood on livelihoods and household well-being. In Uganda, AIDS mortality has reshaped households, increased dependency ratios, and in many cases forced either the very young or the very old to assume primary responsibility for the well-being of the household [2] [3] [4] . As caretakers and wage earners become ill and die, uninfected household members are forced to adopt new roles and responsibilities, which often results in lost income and compromised productivity. In Tanzania, for instance, older teenage boys and women in households with terminally ill male adults had to work 6 to 7 hours more per week on farming. Adult men, in these same households, needed to spend 6 hours more per week working on household chores. Upon the death of the ill male, Tanzanian households report both a decline in total nonfarm income and a temporary shift in types of crops produced, away from higher-value crops [5] . Other studies show similar findings. In Mozambique and Kenya, studies have shown a decline in either the share of household income (Mozambique) or the total income (Kenya) obtained from nonfarm or wage labor activities when confronted with an adult death [6, 7] . In Uganda, studies indicated that households affected by an adult death were more likely to be headed by a S265 Impact of orphanhood on food security female, suffer reduced sales of milk, have lower total and diversified income, and shift toward less laborintensive livelihood activities [8, 9] . Shifting labor patterns, coupled with decreased crop production, have also been documented in studies in Kenya, Rwanda, and Zambia [10] [11] [12] . Finally, in South Africa, research has shown adult death to be associated with a 40% to 50% decrease in household income [13] .
Given the household impacts of AIDS deaths and orphan care, it has long been recognized that orphan households need support. To provide effective and well-targeted support, however, food security planners must recognize the complexity of orphan households and the diverse set of challenges and vulnerabilities they face. Understanding which orphan households are particularly vulnerable to lost livelihoods, poverty and food insecurity is more important now than ever, as the community burden of AIDS is straining established foster networks and forcing more and more orphans into nontraditional fostering situations, such as elderly-or child-headed households. To date, the differing levels of vulnerability in orphan households are not well understood, particularly in regard to a household's ability to access food. This study assesses differing vulnerability to food insecurity among certain subsets of orphan households, defined by both the type and number of orphans cared for and the fostering situation of the orphan. Given that many HIV-affected children are fostered prior to their parent's death, when their parent(s) are too sick to provide for them, this study also assesses the independent food security impacts of fostering (either of orphaned or nonorphaned children), with a particular emphasis on the combined effects of caring for orphans and foster children. Understanding how these factors impact food security in the high-HIV context of Blantyre may contribute to designing effective interventions for vulnerable orphan households in other areas heavily affected by the virus.
Methods

Study sample
Data were available from a 2004 United Nations Children's Fund (UNICEF), Joint United Nations Programme on HIV/AIDS (UNAIDS) and US Agency for International Development (USAID) survey of households in Blantyre, Malawi, collected in a larger effort of assessment and monitoring of interventions directed toward orphans and vulnerable children. Blantyre was chosen as the study location because it is both the largest urban center and the main industrial and commercial capital of Malawi. Since it is the economic center of the country, movements of people and goods, and the informal economies that arise in support of this, have made Blantyre, like other important commercial centers in Southern Africa, a major epicenter of the AIDS epidemic. Sentinel surveillance data from Blantyre estimated that by 2003, close to 30% of adults 15 to 49 years of age were living with HIV [14] .
The survey used a cluster-based design to obtain a representative sample of households from Blantyre. The survey collected household-level information on demographics, socioeconomic conditions, fostering status, and food security status, as well as child-level information on orphan status. The final analytic sample consisted of 276 households and 769 children. Additional details on sample design and survey implementation have been published previously [15] .
Household food insecurity status
The household questionnaire contained a food security module drawn from the tradition of using qualitative, experiential-based questions originally developed in the United States in the 1990s [16] [17] [18] [19] [20] , and more recently adapted to developing-country contexts [21] [22] [23] [24] . The module consisted of eight questions concerning consumption behaviors (e.g., cutting the size of meals) employed to cope with a lack of resources in the previous 30 days. All questions had a yes/no answer format and were asked of the household respondent. The first three questions were asked of everyone. To minimize respondent burden, the fourth question, concerning whether the respondent went a whole day without eating, was asked only if the respondent answered affirmatively to one of the previous three. The final four questions address child consumption behaviors and were asked of all households with children. The full food security module is shown in table 1. Households were classified as food insecure if they answered at least one of the first three questions affirmatively, as well as question 4 or 8 affirmatively. All other households were considered food secure.
While similar questionnaires are now utilized in a variety of developing-country contexts, tests of reliability were conducted to ensure its effectiveness in this particular context. Food insecurity status was linearly related to household wealth status, which is illustrated in figure 1 . Moreover, the Kuder-Richardson alpha for the entire eight-question scale was 0.84, indicating strong internal consistency within the questionnaire.
Orphan and foster classifications
A child was classified as an orphan if one or both parents were not alive at the time of data collection. Thus, orphan status was determined using two questions in which the respondent was asked, "Is [child's name] natural mother alive?" or "Is [child's name] natural father alive?" Several variables were created based on responses to this question. First, households were S266 simply classified by whether there was an orphan residing in the household or not, resulting in a dichotomous variable coded as "orphan" or "nonorphan. " Second, a variable was created to classify households by the type of orphan(s) residing within them. This variable was coded as follows: "one maternal orphan, " "one paternal orphan, " "one double orphan, " "more than one orphan of the same orphan type, " or "more than one orphan of different orphan types. " Third, orphan households were classified as to the number of orphans, resulting in a final orphan variable coded as "no orphans, " "one orphan, " or "two or more orphans. "
Last, households were classified by their foster status. This classification, determined by each child's "relationship to head of household" and "relationship to primary caregiver, " was conducted in two ways, and in both cases households were determined to be either "foster" or "in situ. " In the first classification method, an orphan household was classified as a "household with in situ orphan(s)" or a "household with foster orphan(s). " In this case, "household with in situ orphan(s)" refers to a household where a surviving parent was either the head of the household or the primary caregiver for all orphans in the household or, in the case of double orphans, where the eldest sibling was listed as both the head of the household and the primary caregiver for all orphaned children in the household. A "household with foster orphan(s), " on the other hand, refers to a household where the household head and primary caregiver of at least one of the orphans was not the surviving parent, but instead was either an aunt, uncle, grandparent, other relative, or an unrelated person. In the second classification method, the fostering status of all children-orphaned or not-was assessed in all households whether they cared for an orphan or not. In this case, a household was classified as either an "in situ household" or a "foster household. " The specific classifications were carried out in the same manner as discussed above, with "in situ household" referring to a household where a parent was listed as either the 1. In the last 30 days did you ever cut the size of your meals or skip meals because there was not enough food or money to buy food? 47.9
2. In the last 30 days did you ever eat less than you felt you should because there was not enough food or money to buy food? 49.9
3. In the last 30 days were you very hungry but did not eat because there was not enough food or money to buy food?
38.4
Check 1, 2, and 3. If at least one "yes" response go to 4.
4. In the last 30 days did you ever not eat for the whole day because there was not enough food or money to buy food?
22.7
If at least one child age 0-17 living in the household go to 5.
5.
In the last 30 days did you ever cut the size of your child(ren)'s meals because there was not enough food or money to buy food? 60.7
6. In the last 30 days did the child(ren) living in your household ever skip meals because there was not enough food or money to buy food?
45.1 7. In the last 30 days was/were the child(ren) living in your household ever hungry but there was not enough food or money to buy food? 51.9
8. In the last 30 days did the child(ren) living in your household ever not eat for a whole day because there was not enough food or money to buy food? 
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Impact of orphanhood on food security head of the household or the primary caregiver for all children residing in the household, and "foster household" referring to a household where the household head or primary caregiver was not a parent of at least one of the children-orphaned or not-residing in the household.
Classifying household fostering status in these ways allowed researchers to assess related, yet quite different, questions. By classifying orphan households by orphan fostering status, it was possible to assess the food security impact of a household fostering an extended family member or an unrelated child versus the impact seen when one or both parents die and the children remain in the same household, being cared for by the surviving parent or eldest sibling. Understanding which household type is more vulnerable is important as both have potentially difficult burdens to overcome. Households that foster an extended family member or a child from an unrelated family may find themselves overburdened by the additional mouths to feed or, in the case of grandparent headed households, the head of the household may be too old to adequately provide for the children. Orphan households headed by single parents or children have lost at least one caretaker or breadwinner, which can compromise the surviving parent's ability to properly feed and care for the children.
In high-HIV areas, these households are often further destabilized by the remaining parents becoming sick with HIV-related illness.
Finally, classifying the foster status of all households (whether they care for orphans or not) allows the independent effects of fostering on food security status to be examined. It also allows the combined impact of fostering and caring for orphans to be examined. In a high-HIV context, understanding the impact of fostering, even if the child is not orphaned, is important, since children of HIV-positive parents are often sent to live with members of their extended family or unrelated families even before their parents succumb to the virus, usually because the parents become too sick to care for them properly. Understanding the combined food security impact of caring for foster children (whether orphaned or not) and orphans is potentially even more important, as households in areas heavily impacted by AIDS are likely to care for HIV-affected orphaned and nonorphaned foster children, even as these households cope with adult illness and death themselves.
Analysis
Both bivariate and multivariate analyses were conducted. Bivariate analysis consisted of cross tabulations examining associations between household food security status, the various orphanhood and fostering classifications, and other household characteristics (such as wealth status of the household and number of household members), using chi-square tests to measure the significance of differences at p < .05. Multivariate analysis using logistic regression was employed to test whether associations observed in bivariate comparisons between various orphanhood and fostering characteristics persisted when potential confounding variables were taken into account, including wealth status and household size. Interaction terms were included where necessary.
A wealth index for each household was derived from a principal components analysis (PCA) using the following variables: toilet type, flooring material, access to electricity, and ownership of a bed, television set, radio, motorcycle, and car. The wealth index was constructed in the conventional manner, with the first principal component selected as the index. Then households were ranked by this index and categorized into quintiles. All analyses were conducted in STATA 9.0. Analyses were weighted by a household weight variable.
Results
Sample population
In total, 276 households from Blantyre, Malawi, were included in the final analysis. As table 2 indicates, 36.9% of households cared for at least one orphan. When examined by number, 20.7% of households cared for only one orphan and 16.2% cared for two or more. Among single-orphan households, caring for one paternal orphan was slightly more common than caring for either maternal or double orphans (8.3% vs. 5.6% and 6.9%, respectively), whereas the majority of multiple-orphan households had the same type of orphan, as opposed to a mix of different orphan types (11.5% vs. 4.7%).
When the foster situation of orphans was examined, at least one orphan was fostered in 62% of orphan households (or 23% of all households), whereas all orphans were in situ in 38% of orphan households (or 14% of all households). When the foster situation of all children (orphans and nonorphans) was examined, 56% of households were in situ households, while 44% were foster households.
Orphan households were slightly but nonsignificantly wealthier than nonorphan households. When disaggregated by the number of orphans, single-orphan households appeared wealthier than nonorphan households, while multiple-orphan households appeared to be poorer. However, the differences were again not statistically significant. When wealth by fostering status among orphan households was examined, neither households with foster orphans nor those with in situ orphans were significantly wealthier or poorer than nonorphan households. When wealth was examined by fostering status as defined for all children (orphaned or not), households with at least one foster child were S268 J. Rivers et al. wealthier than households where all children lived with at least one of their parents.
Food security and orphanhood
As shown in table 2, 25.6% of all households reported being food insecure. Initial bivariate comparisons indicated a slightly higher prevalence of food insecurity among orphan (28.4%) than nonorphan (23.3%) households, although the differences were not significant (p = .369). When single-orphan households were assessed by type of orphan cared for (one maternal, one paternal, or one double orphan), bivariate comparisons indicated no significant difference in food security status. When disaggregated by number of orphans, however, multiple-orphan households (driven by multiple-orphan households with the same orphan types) were found to be significantly more food insecure than nonorphan households. Overall, 48.9% of households with two or more orphans were food insecure, versus only 12.3% and 23.3% of households with one or no orphans, respectively (p = .002). Differences in food security status between single-orphan and nonorphan households (with single-orphan households appearing less likely to be food insecure) were not significant (p = .127).
The results of multivariate logit models adjusted for both household size and wealth status (table 3) were consistent with bivariate comparisons, again indicating that the number of orphans cared for was more highly associated with food insecurity than the type of orphan cared for. Multiple-orphan households remained most vulnerable, being 2.42 times more likely to be food insecure than households with no orphans (p = .03). Within multiple-orphan households, adjusted odds ratios were similar (between 2 and 2.5) for households caring for the same versus multiple-orphan type(s); however, only households caring for same orphan type were at significantly higher risk for food insecurity than nonorphan households.
Food security and fostering status
After assessing the food security impact of caring for orphans, the next step was to assess how fostering children (whether orphaned or not) affected household food security status. As tables 2 and 3 show, fostering a child, whether that child was orphaned or not, did not have any significant impact on household food security status, with foster households having a slightly but nonsignificantly lower prevalence of food insecurity than in situ households (25.2% vs. 26.3%).
When assessing the foster status of orphans only, bivariate comparisons suggested that households with in situ orphans appeared to have a substantially higher prevalence of food insecurity than households with at least one foster orphan (35.9% vs. 22.6%), but the prevalence among neither group in bivariate and multivariate comparisons (see tables 2 and 3) was significantly different from the prevalence among nonorphan households. Taking this a step further and disaggregating orphan households by the number of orphans cared for, bivariate comparisons (table 2) indicated that multiple-orphan, in situ households and 
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multiple-orphan households with at least one foster orphan both had a higher prevalence of food insecurity than nonorphan households. In the adjusted logit models, however, differences persisted only among multiple-orphan households with at least one foster orphan, with these households being 2.78 times more likely than nonorphan households to be food insecure (p = .054). The lack of significant difference seen among households with multiple in situ orphans in the adjusted logit model appeared driven by sample size, as the odds ratio (2.17) was similar in magnitude to the odds ratio seen among multiple-orphan households with at least one foster orphan. The final step was to assess whether fostering any children (whether orphaned or not) modified the food security impact of caring for orphans. Here multivariate logit models indicated that the households that cared for multiple orphans and at the same time cared for a foster child (whether that child was one of the orphans or not) emerged as the group most vulnerable to food insecurity. The adjusted logit model indicated that these households were 6.87 times more likely to be food insecure than nonorphan households (p = .038). By contrast, no other combination of household caring for orphans or foster children had any elevated risk of food insecurity when compared with nonorphan households.
Discussion
With the AIDS epidemic creating a rising tide of orphans, food security concerns have focused on orphan households as a particularly vulnerable group in need of support. To aid food security planning, this study assessed the impacts of orphanhood and fostering on food security status. Household survey data from the heavily HIV-affected city of Blantyre, Malawi, were assessed. The extent of the epidemic in Blantyre was largely reflected in the findings of this study, with more than one-third of households caring for at least one orphan and almost 17% of households caring for multiple orphans.
The results of this study indicated that vulnerability to food insecurity, as expected, varied significantly among orphan and foster households and appeared to depend heavily on the level of HIV-affectedness. Multiple-orphan households, and particularly multipleorphan households that cared for at least one foster child (orphaned or not), were found to be the only orphan households at significantly elevated risk for food insecurity. As these households are probably among the most heavily HIV-affected, these findings fit the expected pattern and suggest that HIV/AIDS may be impacting household livelihoods and food security status by degrading traditional fostering networks, forcing extended-family households and nontraditional foster homes (e.g., grandparent-or child-headed households) to care for children even when they do not have the resources.
Although the findings among multiple-orphan households may indicate a degradation of foster care networks in Blantyre, the findings among single-orphan and foster households may provide some evidence of their continued resilience. Here single-orphan and foster households were not more food insecure than nonorphan households and in fact, to the contrary, appeared slightly better off (albeit nonsignificantly). This may indicate that, at least among households least affected by HIV/AIDS, foster care networks still function effectively and remain a viable safety net for orphaned children.
In conclusion, the findings of this study suggest that the food security impact of caring for orphans varied significantly even among orphan households. Thus, rather than focusing on conventional designations of vulnerable households such as "orphan households, " food security planners should focus resources on households that are either most affected by HIV/ AIDS (as evidenced by the number of orphan or foster care children cared for) or those that are experiencing significant degradation of established foster care systems.
Limitations
This study had certain limitations. First, causes of adult illness and death were not documented in the survey. Therefore, it was impossible to differentiate between children orphaned or fostered because of AIDS and children orphaned or fostered due to other causes. As AIDS-related illness and deaths may be a larger burden on the household than illness or death due to other causes, this limitation may have obscured the true food security impact of caring for AIDS orphans or foster children. The extent of this problem, however, is probably mitigated by fact that HIV/AIDS remains one of the most important causes of morbidity and mortality among prime-age adults in high-HIV areas such as Blantyre, Malawi. A second limitation involved the number of households surveyed, and particularly the number of orphan households. The sample size was simply too low to conduct a sophisticated analysis of food insecurity and its relationship to head of household to further delineate which highly HIV-affected households were most vulnerable to food insecurity. Future research should take the limitations into account in order to build upon these findings.
